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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1 .313 and MPEP 1308. 

1. ^ This communication is responsive to Appeal Brief filed on 2/7/05 . 

2. 13 The allowed claim(s) Is/are 1.3-11 and 13-29 , 

3. S The drawings filed on 27 July 2000 are accepted by the Examiner. 

4. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (0- 

a) □ All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received In Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ Including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mall Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings In the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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1 . ^ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. S Information Disclosure Statements (PTO-1449 or PTO/SB/08), 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 

. . .*>^ 



5. □ Notice of Informal Patent Application (PTO-152) 

6. □ Interview Summary (PTO-413), 
Paper No./Mail Date . 

7. □ Examiner's Amendment/Comment 

8. S Examiner's Statement of Reasons for Allowance 



9. □ Other 
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DETAILED ACTION 

Applicant's arguments filed, via Appeal Brief, on February 7, 2005 are persuasive. 
Rejection of claims 1,3,4, 6, 7, 8, 10, 11, 13-22, 24, 26, 27 and objection to claims 23 and 25 
have been withdrawn accordingly. 

Reasons for Allowance 



Claims 1,3-11 and 13-29 are allowed. 

This is examiner's statement of reasons for allowance. 

The instant invention recites a method of calibrating a look-down digital imaging device 
comprising: 

focusing on a calibration area within the look-down digital imaging device; 

scanning the calibration area within said look-dovm digital imaging device to capture 
image data for said calibration area; 

analyzing said captured image data for said calibration area; and 

adjusting the imaging of said look-down digital imaging device based on said 
analysis of said captured image data for said calibration area. 



The features identified, in combination with other claim limitations, are neither suggested 
nor discussed by the prior art of record. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
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Art Unit: 2622 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Houshang Safaipour whose telephone number is (571)272-7412. 
The examiner can normally be reached on Mon.-Thurs. from 6:30am to 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward L Coles, Sr. can be reached on (571)272-7402. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Contact Information 



Houshang Safaipour 
Patent Examiner 
Art Unit 2622 
April 1,2005 
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pu'ses are generated thereby in response to a 
system data clock which effectively generates 
1 .700 ciock pulses. The Clock 1 pulses are timed 
to occur curing the presence of the 850 odd bits of 
data present in the 1 .700 bit data stream supplied s 
to the Data In input 50. In this way, alternate bits of 
oata present in the data stream applied to conduc- 
tor 50 which correspond to the 850 odd data bits 
therein are serially clocked into the shift register 44 
30 that upon the expiration of 850 clock pulses the to 
shift register 44 will be loaded with the 850 odd 
bits of oata within the data stream. Conversely, in 
identical structure employed for the column con- 
ductors present In row 36 in Figure 2. a Clock 2 
tnput also generated in Figure 6 is utilized. The is 
Clock 2 input as shall be seen below generates 
350 synchrcnously timed clock pulses which cor- 
respond to the presence of the 850 even bits of 
data presentin the 1 ,700 bit data stream supplied to 
the Data !n input of the 850 bit shift register em- 20 
ployed for the evenly designated connector pads in 
row 36. Using this approach, it will be appreciated 
that the data need not be separated for the applica- 
tion to the odd and even column connector pads in 
rows 34 and 36 in Rgure 2 and similarly separate 25 
connection from a 1,700 bit driver arrangement is 
not necessary. 

The Clear input to the shift register 44 which is 
connected to conductor 56 is employed to clear 
the shift register 44 each time 850 bits of odd 30 
co:umn information have been written into the shift 
register 44 and subsequently loaded in parallel into 
the 850 Jatches 46. Thereafter, while the latches 46 
are being read, new column information may be 
decked into the 850 bit shift register 44 so that 3S 
information may be' written into the shift register 44 
and read from tfie latches 46 in a flip flopped or 
alternating manner well-known to those of ordinary 
skill in the art. The Set input to the 850 bit shift 
register 44 connected on conductor 48 is not gen- 40 
eraily employed except, for the purpose of writing 
an initializing 1 into stage one of the first shift 
register m the 850 bit shift register 44 or for di- 
agnostic purposes which are not here relevant. 

The output of the 850 bit shift register 44 is 45 
applied in parallel though conductors 6O1-6O8S0 to 
the individual latches within the 850 latch array 46. 
The operaton of the shift register 44, as will be 
readily appreciated by those of ordinary skill in the 
art, is that the same is cleared subsequent to the so 
gating of information therefrom into the 850 latch 
array 46. This is done by the application of a dear 
pulse to a conductor 56. Once clearing has oc- 
curred a 1 may be written into the initial stage 
thereof by the application of a 1 level to the set 55 
input thereof and thereafter data and clock signals 
on conductors 50 and 54 are awaited. More par- 
ticularly, serial data is applied to conductor 50 in 



the manner aforesaid so that a serial stream of 
1 .700 bits is applied thereto. As the data is applied 
Clock 1 pulses are applied to conductor 54 in such 
a manner that 850 clock pulses timed to occur 
during the presence of the odd data pulses within 
the data stream are applied to conductor 54. This 
will cause, in a manner well-known to those of 
ordinary skill in the art. the odd data pulses present 
in the serial data stream applied to conductor 50 to 
be clocked through the 850 bit storage locations 
within the shift register 44 in a serial manner. 

Once 850 clock pulses have been supplied to 
the conductor 54, the clock pulses are terminated 
in a manner which will be described in greater 
detail in connection with Rgure 6. Since 850 bits of 
data corresponding to the 850 odd bits of data 
within the data stream are now located into the shift 
register 55 the same are now present at the out- 
puts thereof on conductors 60«-6085o. Once this 
occurs a latch pulse is applied in parallel to each of 
the 850 latches within the latch array 46. Upon this 
occurence of the latch pulse which is applied to 
conductor 62 in the manner Indicated in Rgure 5. 
the 850 bits of data present on conductor 6O1- 
60850 are latched into the latch array 46. There- 
after, the shift register 44 may be cleared to await 
a next group of 850 bits of information associated 
with the next 1 ,700 bits of data for the row within 
the display. It will also be appreciated that what 
has just been described for the odd column driver 
array shown in Figure 5 will also be occuring with 
respect to the even column driver array, not shown, 
under the auspices of the Clock 2 clocking signal. 

The latch array 46 may comprise 850 individ- 
ual latches or alternatively a plurality of multi-latch 
chips may be employed. In either case the latch 
input to each chip is connected in parallel to con- 
ductor 62, Each of the latches act in the manner 
well-known to those of ordinary skill in the art to 
load any data supplied to the inputs thereto on 
conductors 6O1-6O8S0 during the presence of a 
latching pulse on conductor 62. Once a bit is 
latched into an individual latch within the array 46, 
it is present on the outputs of the individual latches 
here indicated as connected to conductor 64i- 
64850 until new data is latched into the latches by 
the application a new enable level on conductor 62. 
This structure would also be present in the drive 
circuit for the even columns. 

Once the data from the shift register has been 
latched into the latch array 46 it is available on 
conductors 64t -64350 and as indicated in Rgure 5 
is applied to one input of the plurality of AND gates 
48i -48850 it being appreciated that one AND gate 
is assigned to each latch within the latch array 46. 
At this time, as aforesaid, a new write operation 
may be initiated for the 850 bit shift register 44 as 
well as that in the even column array. A second 
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input to each of the AND gates 48i-488S3 is con- 
nected to the conductor 66. The conductor 66 is 
connected to an output annotated Strobe which is a 
system generated pulse which occurs subsequent 
to the latching level applied to conductor 62. The 
strobe level it will be appreciated is employed to 
strobe the contents of each latch stage within the 
latch array 46 through the AND gates 48i-48aso to 
the outputs thereof herein annotated Ci, C3. Cs 
and Cieaa- 

Thus, each of AND gates 48i -48350 acts in a 
manner well-known to those of ordinary skill in the 
art to produce a high at the outputs thereof only 
when both of the inputs thereto are high and only 
for the duration of such high inputs. Therefore, it 
will be appreciated that when a high level is ap- 
plied to the strobe conductor 66 whatever input is 
supplied to the AND -gates 48i-488so on conduc- 
tors 64i-64aso is applied to the outputs of the AND 
gates and for the duration of the strobe pulse. The 
outputs of each of the AND gates 48i-4a«so as 
indicated by the terminal annotations Ci-Cteaa are 
connected to the odd column connector pads dis- 
posed within the row of connector pads 34 illus- 
trated in Figure 2. 

Conversely, a corresponding circuit to that 
shown in Rgure 5 employing a Clock 2 input for 
the shift register 44 would be connected in a cor- 
responding manner to the even column connector 
pads located in the row of connector pads 36 on 
the frame illustrated in Rgure 3. This circuit would 
have it's con-esppnding AND gates strobed at the 
same time as AND gates 481-48350. Thus both the 
odd and even column lines will be written with 
appropriate Vs and 0*s at the same time. As the 
entire circuit illustrated in Rgure 4 can be imple- 
mented in CMOS, it will be appreciated that the 
circuits and the connections therefrom may be 
mounted entirely within the structure of the frame 
illustrated in Rgure 3, in precisely the manner 
described in U.S. Patent Application Serial No. 
728.602 as aforesaid. Thus, in the manner de- 
scribed in Rgure 5, 850 bits of column information 
assigned to a particular row on the display will be 
clocked into the shift register 44. latched within the 
latch array 46 and thereafter strobed to the column 
connector pads in the row of column connector 
pads 34 shown in Rgure 2. This also occurs at the 
same time for the even column connector pads in 
row 36, Once this is done, the predetermined row 
on the display to which this data Is assigned is 
strobed by having a zero level applied thereto so 
that data on each of the column conductors is 
written into the display by virtue of the elec- 
trophoretic particle propagation which occurs as a 
result of the selective energizing of each intersec- 
tion within that row. This procedure is continued 
until all 1J00 column positions for each of the 



2,200 rows had been written. Once this is achieved 
no further writing takes place until what is dis- 
played is to be changed since, as aforesaid, the 
display exhibits hysteresis. 

5 While a technique for supplying a 0 volt level 

to each of the odd and even row connector pads 
present in columns 38 and 40 in Rgure 2 has not 
been described herein, those of ordinary skill in the 
art will readily appreciate that the same may read- 

10 ily be achieved through a simple modification of a 
driver circuitry illustrated in Rgure 5 or. alternative- 
ly, other simplified driving arrangements could be 
employed. Thus, identical structure to that em- 
ployed for the odd and even columns, as shown in 

15 Rgure 5, could be employed for each of the odd 
and even connector pads in columns 38 and 40 
except that 1.100 bit shift registers and latch ar- 
rangements would be configured. Here each of the 
1.100 bit shift registers would be initialized so that 

20 a 1 is present in each stage thereof and a 0 is then 
written into the first stage of each 1.100 bit register. 
Each 1.100 bit shift register may be clocked in an 
alternate manner each time the column driver ar- 
rangement for the odd and even columns as shown 

25 in Rgure 5 in enabled or strobed and the 1.100 bit 
latches thereof are strobed in an alternate manner 
when ttie 1.700 bit column latches are strobed. A 
row is written when a 0 volt level is applied to a 
row conductor 4 and 1 and 0 information is present 

20 on all 1.700 column lines 10. 

Referring now to Rgure 6 there is shown a 
block diagram schematically illustrating an exem- 
plary embodiment of a circuit suitable for separat- 
ing data between odd and even columns. The 

35 circuit illustrated in Rgure 6 serves to generate the 
Clock) input described in connection with Rgure 5 
as well as a Clocks input which would be employed 
in a circuit identical to that illustration in Rgure 5 to 
drive even columns C2. C4. C6 . . . CI 700. The 

40 use of separate odd and even driver circuits such 
as illustrated in Rgure 5 is prefened in order to 
permit installation of such driver circuits in associ- 
ation with the odd and even column connection 
pads illustrated in Rgure 2. Those of ordinary skill 

45 in the art will appreciate that the circuit of Rgure 5 
may be replaced by a 1700 bit arrangement and 
under these circumstances direct connection to 
odd and even connection pads could be imple- 
mented. This of course would avoid the need for 

50 the use of tiie exemplary embodiment of a circuit 
for separating data between odd and even columns 
as illustrated In Rgure 6 

The function of the exemplary circuit illustrated 
in Rgure 6 is to separate a stream of data clock 

55 pulses into two streams of clock pulses herein 
designated Clocki and Clockz which represent ttie 
odd and even clock pulses respectively within the 
stream of data clock pulses. Data clock pulses as 
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chall fce seen in greater detail below are pulses 
//hich are synchronized to the system clock and 
correspond in width thereto. However, the same 
represent a burst of pulses which are synchronized 
to the beginning of data to be written and have a 
fixed length corresponding to the number of bits to 
be written. Thus under the circumstances here 
being cescnced data clock pulses will correspond 
in number to 1700, the number of column bits 
written ;n each row. 

Tne exemplary embodiment of a circuit suit- 
able for separating data between odd and even 
colun^.ns illustrated in Rgure 6 comprises first and 
seconc flip flops 70 and 72. a plurality of inverters 
74 and 78. NAND gates 80 and 82 and an OR gate 
84 whose inputs are inverted. The flip flops 70 and 
72 may take the form of conventional D type flip 
ffops which act in the conventional manner to 
present the logic condition applied at the D input 
thereto to its Q output whenever a clock pulse is 
applied during the presence of such D input. The 
complementary condition is maintained at the Q 
Not outDut The clear input to each of the flip flops 
70 and 72 is connected as indicated through con- 
ductors 86 and 88 to a system reset. The D input 
of each of the flip flops 70 and 72 is connected 
through conductors 90 and 92 to the Q Not or 
compiementar/ output present at that flip flop. In 
similar manner, the Q output of each of the flip 
flops 7Q and 72 is connected through conductors 
94 ana 96. respectively, to one input of a NAND 
gate 80 or 82 associated therewith. Thus, the ex- 
emplary clock pulse separation circuit illustrated in 
Figure 6 is highly symmetrical. 

The clock input to the flip flop 70 is connected 
through a conductor 98 to an input annotated 
DACLK bar or the Data Clock Not input which 
represents the inverted data clock. The data clock, 
as was briefly noted above corresponds to the 
system clock in frequency, pulsewidth. and polarity; 
however, the number of pulses present therein is 
limited to the number of bits to be written into the 
column drivers or in tfie case being discussed 
1700. The data clock may be convenientiy devel- 
oped by ANDing the system clock witfi the output 
of a counter. This data clock is tiien inverted 
through the use of a conventional inverter in order 
that negatively directed clock pulses appropriate 
for switching the D flip flops 70 and 72 are ot>- 
tained. The data clock input on conductor 98 is 
also supplied through conductor 100 to tiie invert- 
ers 74. The inverter 74 may take the conventional 
form of an inverter device which acts to produce a 
complement of an input at the output tfiereof and is 
here employed to ensure appropriate timing. The 
inverter 74 produces a complementary clocking 
level at irs output The output of inverter 74 is 
acpiied through the conductor 102 to a second 



input of the NAND gate 80. 

The NAND gate 80 acts in the conventional 
manner to produce a low at the output thereof on 
conductor 104 when both of the inputs thereto are 
5 high. Thus, when the Data Clock Not input on 
conductor 98 is high and the output of the flip flop 
70 on conductor 94 is high, the output of NAND 
gate 80 will go low on conductor 104; however, 
when either input to NAND gate 80 is low the 
w output on conductor 104 will be high. The output of 
the NAND gate 80 on conductor 104 is directly 
applied tiirough conductor 106 to the terminal an- 
notated clocki which is a signal directly employed 
in Rgure 5 as a aforesaid. Thus, a negative pulse 
15 will be produced on conductor 106 to correspond 
witti the presence of the first, third, fifth .. . .1699th 
clock pulses within the data clock. 

The output of NAND gate 80 as present on 
conductor 104 is also applied as indicated in Fig- 
20 ure 6 to one input of the OR gate 84 whose inputs 
are inverted. The OR gate 84 acts in the conven- 
tional manner of this well known class of device to 
produce a high at the output thereof on conductor 
108 only when one of tiie inputs Uiereto is low. The 
25 output of OR gate 84 as supplied on conductor 108 
is employed to generate the clock input for the 
second flip flop 72 after tfie same is inverted by 
the inverter 78 in the manner plainly illustrated in 
Figure 6. It will be appreciated that each time the 
30 clocki output on conductor 106 goes high or termi- 
nates the output of OR gate 84 will go low and 
after inversion by the inverter 78 will effectively act 
as a clock Input to ttie second flip flop 72. This 
means that the Q Not output of flip flop 72 as 
35 supplied to the D input thereof on conductor 92 is 
clocked into the 02 output tiiereof on conductor 96 
when the Clocki output goes high or terminates. 

A second input to the OR gate 84 is supplied 
through conductor 110 from the output of the 
40 NAND gate 82 on conductor 112. This output of tfie 
NAND gate 82 it will be noted corresponds to the 
Clocks output oi ihe circuit or the clock output which 
comprises even pulses 2, 4. 6 . . . 1700 as present 
within the data clock. The NAND gate 82 whose 
45 output on conductor 112 is employed to generate 
the Clocks signal acts in the well known manner to 
produce a low at tiie output thereof on conductor 
1 12 whenever both inputs tiiereto are high. 

The first input to NAND gate 82 is supplied, as 
50 aforesaid, through conductor 96 from the Q output 
of flip flop 72. The second input to NAND gate 82 
is connected through conductor 114 from the sys- 
tem dock as indicated in Figure 6. Thus those of 
ordinary skill in the art will appreciate that while the 
55 02 output of flip flop 72 will go high at the termina- 
tion of the Clock l input, this input on conductor 96 
to NAND gate 82 is gated by the system dock 
applied on conductor 114. Hence, while conductor 
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96 is primed at the termination of the Clock 1 input, 
me output of NANO gate 82 will not go low until the 
next clock signal is produced by the system clock, 
which is synchronized with the data clock, on con- 
ductor 114. Thus, it is during this interval of the 
system clock which is an even pulse that the 
output on conductor 112 which generates Clock2 
will go low. 

In describing the operation of the exemplary 
circuit for separating data between odd and even 
columns as shown in Figure 6. it will be assumed 
that both flip flops 70 and 72 have been reset by 
reset levels on conductors 86 and 88. Under these 
conditions, the Q Not output of each flip flop will be 
high while the Q output thereof is low. NA^en the 
first inverted data clock pulse is applied to conduc- 
tor 98 flip flop 70 will clock the Q Not output which 
is high into the D input thereof and produce a high 
level on conductor 94. At the same time and for the 
duration of this first clock pulse the output of in- 
verter 74 will be high producing the second high on 
conductor 102 and causing the output of NAND 
gate 80 to go low on conductor 104 for the duration 
of the first clock pulse. However, as soon as the 
first clock pulse terminates the output of inverter 74 
will go low causing the output of NANO gate 80 to 
go high. 

Thus, in this manner the first clock pulse cor- 
responding in duration to the inverted data clock on 
conductor 98 is produced on conductor 106 as the 
Clock 1 signal. This same clock pulse on conductor 
104 will cause the output of OR gate 84 to go high. 
This in turn will produce a low level or clocking 
input at the output of inverter 78 which is applied to 
the clock input of the second flip flop 72. This 
clock pulse will cause the Q Not output of Hip flop 
72 to be clocked into the D input thereof causing 
the Q2 output on conductor 96 to go high. 

The high output on conductor 96. however, will 
not cause the output of gate 82 to go low until the 
occurrence of the second clock pulse which is 
received on conductor 114 from the system clock. 
Hence during the presence of the second clock 
pulse the output of NAND gate 82 will go low 
producing a negative going clock pulse on conduc- 
tor 110 which corresponds to the Clock2 signal. 
This Clock2 pulse will stay low only for the duration 
of the second clock pulse received on conductor 
114 from the system clock. Thus the Clocks output 
will go low and stay low for the duration of the 
second pulse in the system clock signal. This sec- 
ond clock pulse is also supplied through conductor 
110 to OR gate 84 which acts to reset flip flop 72. 
Flip flop 70 is reset in a corresponding manner. 
Thus, it is seen that the circuit illustrated in Figure 
6 will supply odd numbered clock pulses within the 
data clock at it's Clocki output while even num- 
bered clock pulses present in the data clock are 



applied to the Clocks output thereof- Each clock 
signal present at the Clock, and Clocks outputs 
thereof are negative going clock pulses which cor- 
respond in duration to the clock pulse present in 
5 the data clock and system clock. 

Referring now to Figures 7A-7C exemplary dia- 
grams are set forth to illustrate the result of mis- 
alignment of connections between the contact pads 
of the frame illustrated in Figure 2 as illustrated by 
;o contact pads present in rows 34 and 36 as well as 
columns 38 and 40 and the contact pads 6 and 12 
on the display. In this regard it should be noted 
that only highly simplified illustrations are set forth. 
Misalignments which generally occur would tend to 
15 be somewhat more complex. 

Rgure 7A shows an illustrative diagram of a 
portion of a display under conditions of proper 
alignment of the contact pads on the elec- 
trophoretic display panel apparatus shown in Hg- 
20 ure 1 with the contact pads on the frame shown in 
Figure. 2. More particularly, as shown in Rgure 7A. 
it is assumed that an X is being displayed on a 
portion of the display panel illustrated in Figure 1 
controlled by data supplied to column conductors 
25 1-12 and row conductors 1-12.. It will be appre- 
ciated that the X will be properly displayed when 
the rows and columns are connected in the manner 
illustrated in Figure 7A. It should be noted that 
proper column connection is assumed in all the 
30 illustrative examples set forth in Figures 7A-7C. 
however, con-esponding misconnection thereof to 
that being discussed herein will result in con-e- 
sponding misalignment problems where rows are 
improperly connected and under conditions where 
35 both columns and rows are misaligned, image rota- 
tion will additionally occur. 

At any rate when each of the pads present in 
columns 38 and 40 are properly connected to their 
corresponding contact pads in the manner illus- 
40 trated in Rgure 7A. a properly configured X will be 
displayed on the panel in the manner illustrated in 
Rgure 7A. Note in Figure 7A the proper alignment 
of the contact pads is shown by the opposite 
positioning of correspondingly numbered pads so 
45 that pad 1 is shown opposite pad 1. pad 2 is shown 
opposite pad 2, and at the bottom of each column 
pad 11 is shown opposite pad 11. while pad 12 is 
shown opposite pad 12. Under these conditions an 
X is properly designated and displayed it being 
50 noted that the coordinates for the driver lines asso- 
ciated with each element in the display for the X 
are shown in the elements of the X depicted in 
Figure 7A. 

Rgure 7B treats a case of simple misalignment 
55 in that while all of the row pads in the odd columns 
disposed along the left hand portion of the figure 
are properly aligned, a simple misalignment of one 
row has occured along the right hand set of pads 
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so that as illustrated in Rgure 7B frame pad for row 
4 is connected to display pad for row 2 and such 
misaiignnnent by one row is continued. Under these 
conditions it will be seen that the X which should 
have been displayed is highly distorted for the 
simple misalignment condition being considered. In 
this regard it should be appreciated that in the 
actual assembling of such displays technicians 
may readily get correct alignment within an order 
of 4, however, perfect alignment is much more 
difficult to obtain and it is not at all infrequent that 
much time is spent in repositioning the frame 
structure. Obviously, misalignment by an order of 4 
'•n Rgure 78 would result in a much greater case of 
distortion and of course might well result in misalig- 
nment of the columns as well. This of course would 
produce a rotation of the distorted image. 

It has been found according to one aspect of 
the instant invention that misalignment after the 
assembly of the display within the frame may be 
simply corrected through electronic means. This is 
accompfished by effecting a delay in the informa- 
tion applied to the non-misaligned pads which de- 
lay corresponds the number of clock pulses asso- 
ciated .vith the degree of misalignment Accord- 
ingly when correction in this manner is imple- 
mented, as shown in Rgure 7C, although some 
loss of information occurs the distorted information 
being displayed is corrected. Thus, it will be re- 
called in Rgure 7B misalignment of one column 
had occured resulting in the distorted image of an 
X shown m Rgure 78. If however the information 
provided to the rows which are not misaligned, i.e. 
those illustrated at the left-hand portion of Rgure 
70. is delayed by the number of clock pulses 
corresponding to the misalignment, the image de- 
picted is corrected even though some information 
is :ost. Thus, in Rgure 7C it will be seen that the 
row pads associated with the right-hand side of the 
•igure are misaligned by one row. Therefore, refer- 
nng to the left-hand side of the illustration the 
information provided to the properly aligned row 
pads IS delayed by one clock cycle so that in- 
formation for row 3 is provided to row 1. Thus a 
delay corresponding to one clock cycle is provided 
to ad row information for the odd rows illustrated 
along the left-hand portion of Rgure 7C. The X now 
displayed in Rgure 70 is correct and looks like an 
X except that the two top lines of information have 
been lost. This distortion is extremely slight com- 
pared to what is produced in Rgure 78. 

Referring now to Rgure 8. there is shown an 
illustrative block diagram of an exemplary align- 
ment correction circuit in accordance with the 
teachings of the instant invention and more particu- 
larly an exemplary circuit for implementing the 
correction illustrated in Rgure 70 or the like. The 
circuit Illustrated in Rgure 8 is connected for exam- 



ple in series with the data input supplied to the 
circuit shown in Rgure 5 for the odd column con- 
nectors and receives its input from the data stream 
normally applied to the Data In input on conductor 
5 50 as illustrated in Rgure 5. It is envisioned that 
one circuit of the type illustrated in Rgure 8 shall 
be applied to each of the odd and even column 
driver circuits employed with the electrophoretic 
display panel apparatus according to the instant 
w invention and conversely a circuit of the type illus- 
trated in Rgure 8 shall also be applied to each of 
the odd and even row driver circuits employed. In 
the case of the row driver circuits, only the clock 
rate defines the row to be energized but the same 
rs may be treated in similar manner to data. The 
exemplary embodiment of the circuit illustrated in 
Rgure 4 is capable of con-ecting misalignment 
problems of the type described in association with 
Rgure 7A-7C for up to eight levels of misalignment 
20 of the pads associated with an odd or even row or 
column. The circuit of Rgure 8 is basically a delay 
device and hence if the odd rows were misaligned 
correction would be Implemented on the even rows 
and vise versa and the same situation obtains for 
25 the columns. 

The illustrative block diagram of the alignment 
correction circuit illustrated in Rgure 8 comprises 
eight switches indicated generally by switches Do- 
D7. eight gating circuits 1 19-126 and eight flip flops 
30 130-137. In brief, the circuit is operative to insert 
one clock cycle of delay into a signal for each 
switch D0-D7 that is opened while if the switch is 
left in a closed position no delay is inserted. The 
switches must be opened in numerical order and 
55 the circuit receives data on the right and outputs 
data at the left 

The exemplary circuit as illustrated in Rgure 8 
is symmetrical and constnjcted in stages, each 
stage corresponding to one element of delay. More 
40 particularly, each of the switches D0-D7 is a single 
throw switch which connects between ground as 
shown in its closed position and a junction con- 
nected to 5 volts DC through a resistor R1. an input 
to an associated inverter I0-I7 and one input to an 
45 associated one of gate chips 1 1 9-1 26. 

Each of the gate chips 119-126 may comprise 
a conventional 7451 chip as available from Texas 
Instrument Corporation or the like. Each of the gate 
chips 119-126 has been illustrated as comprising a 
so pair of AND gates At and Aa and a NOR gate w 
Each of the AND gates Ai and A2 act in the 
conventional manner of this well-known class of 
device to produce a high output only when both of 
the inputs thereto are high while producing a low 
55 when any input thereto is low. The NOR gates Nt 
comprise conventional forms of this well-known 
class of device and act to produce a low at the 
output thereof when either of the inputs thereto are 
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high. The inputs to each of the NOR gates Ni are 
provided from the outputs of the AND gates Ai and 
A2 within each of gate chips 119-126. Furthermore, 
each of gate chips 119-126 are provided with in- 
puts in a corresponding manner. The outputs of 
each gate chip 1 19-126 as taken from the output of 
the NOR gate Ni, is inverted through one of invert- 
ers 140-147 and provided to either the data output 
of this circuit in the case of inverter 140 or to the 
flip flop 130-136 associated with the output of that 
stage. 

Each of the flip flops 130-137 are conventional 
D-type flip flops which act in the manner described 
in connection with Figure 6 to assume the level 
applied to its 0 input in the presence of a clock 
pulse. The D inputs to each of the flip flops 130- 

136 are connected to the Inverter 141-147 asso- 
ciated with that stage while the 0 input to flip flop 

137 receives the data Input to the circuit as in- 
dicated by the terminal 150. The Clock input to 
each of the flip flops 130-137 is supplied with a 
Clock 1 or Clock 2 input provided to the odd or 
even row or columns to which it is assigned. This 
clock input is developed in the precise manner as 
was described In cdnnection with Figure 6. The 
clock input as indicated in Figure 8 is inverted by a 
pair of conventional inverters 154 and 156 and 
thereafter applied to the clock input of each of the 
flip flops 131-136 through the conductor 158. The 
Data In input which, in the case of column drivers, 
would correspond to the Data In input on conductor 
52 in Figure 5 is applied through a pair of inverters 
160 and 162 to the D input of the flip flop 137 and 
one of the inputs to the Ai AND gate present in 
each of the gate circuits 119-126. 

In operatioh it is contemplated that one circuit 
such as illustrated in Figure 8 will be provided for 
each of the odd and even column driver circuits as 
well as each of the odd and even row driver 
circuits. After assembly of the display into the 
frame illustrated in Figure 2 all the switches O0-D7 
in each of the four delay arrays provided will be 
closed. Thereafter the display will be energized 
and the operator will note any misalignment prob- 
lems on the screen. For instance, if a result such 
as illustrated in Figure 7B occurred, it would be 
clear that misalignment has occurred with respect 
to one of the rows present in the even side of the 
panel. This would require that one switch Do be 
closed in the delay array illustrated in Figure 8 
assigned to the odd side of the panel so that the 
correction illustrated in Rgure 7C can be obtained. 
Under these circumstances switch Do would be 
opened while all the remaining switches remain 
closed. 

From an inspection of Figure 8 those of or- 
dinary skill in the art will appreciate that when Do is 
closed, the inputs associated with AND gate Ai in 



each of the gate arrays 119-126 is enabled while 
when the switch is opened to insert delay, AND 
gate Ai is disabled while AND gate A? is enabled. 
This means that the bit of data being processed 

5 will be processed through the preceding gate array 
and its output, delayed by one clock pulse in the 
flip flop associated therewith and gated through the 
A2 AND gate within the next gate array in the 
following clock cycle. 

10 For instance, if it is assumed that perfect align- 

ment has been achieved all the switches DO-D7 
would be closed. Under these circumstances the 
output of inverter io would be high predisposing 
AND gate Ai in the gate array 119 to follow the 

75 condition of data applied to terminal 1 50 and sub- 
sequently through the inverters 160 and 162 to the 
other input of the AND gate Ai . If this data bit were 
high this would result in a high, at the output of 
AND gate A1 within the gate array 119. Since 

20 under these conditions switch Do is closed, one 
input to AND gate Aj will be low so that this gate is 
effectively disabled. When the output of AND gate 
Ai goes high, the output of NOR gate Ni will go 
low. This low will be inverted by the inverter 140 

25 and an appropriate, undelayed data bit, will be 
supplied to the driver circuit illustrated in Rgure 5. 

However, if it is assumed that one element of 
delay is to be inserted, switches D1-D7 would re- 
main closed while switch Do would be opened. 

30 Under these conditions a high level would be 
present at one input to AND gate Aa while a low is 
imposed on the input of AND gate Ai connected to 
the inverter Io. Hence AND gate Ai is effectively 
disabled. Under these conditions gate array 120 

35 would be effectively enabled for the receipt of the 
first bit of data. Therefore, when this bit of data is 
applied to AND gate Ai which is enabled by a high 
from the output of inverter h, the output of AND 
gate Ai in gate array 120 would go high -placing a 

40 high at the input to NOR gate Ni. Thus if the first 
data bit on input terminal 150 were high, the output 
of AND gate At within the gate array 120 would go 
high causing the output of NOR gate Ni to go low. 
This would be inverted by the inverter 141 and 

45 would cause the Q-output of the flip flop 130 to go 
high when the next clock pulse was applied to 
conductor 158. Thus, the data bit would be loaded 
into the flip flop 130 with the next clock pulse and 
applied to the second input of AND gate A2 within 

50 the gate array 119. Once this occurs, the output of 
Az due to the open condition of switch Do would go 
high causing a low to be gated out of NOR gate Ni 
and a high to be supplied to the data output 
connected to the output of the inverter 1 40. 

55 Those of ordinary skill in the art will appreciate 

that in precisely the foregoing manner one element 
of delay is inserted for each of the switches D0-D7 
that is opened and hence correction of the type 
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iliustrated in Figure 7C may be readily implement- 
ed with the arrangement set forth in Figure 8. Once 
correction has been implemented by a technician, 
the switches D0-O7 are fixed and in certain em- 
bodiments it may be desired to burn the switches 
into their set positions so that they may not be 
altered. Alternatively, merely placing the switches 
at inexcessible locations may suffice and this is 
viewed as highly advantageous since the same will 
facilitate readjustment in a case where changing of 
the display in the field may be desired. 

Those of ordinary skill in the art will appreciate 
that the instant invention admits of many adapta- 
tions and variations to suit choice of design. For 
instance, more or less delay stages of the type 
shewn tn Rgure 8 may be provided and the same 
may be implemented using different techniques. 
Further, ;n connection with" the tined grid structure 
illustrated in Rgures 3 and 4 it will be appreciated 
that a greater or fewer number of lines may be 
employed for, purposes of maximizing contrast or 
providing specialized forms of contrast suited to a 
particular application. In this regard, it "may addi- 
tionally be noted that depending upon the types of 
colors employed in the electrophoretic display pan- 
el apparatus, contrast will vary and for this reason 
too either a greater or lesser number of tines may 
be desired. 

Those of ordinary skill in the art will readily 
appreciate the instant invention provides tech- 
niques v/hereby electrophoretic displays may be 
properly aligned and maximized with respect to 
contrast while manufacturing and assembling there- 
of at modest cost may be realized. Thus, while 
rather specific manufacturing details of the elec- 
trophoretic display contemplated herein have been 
set forth, the instant invention will have wide ap- 
plication to any form of manufacturing and assem- 
bling of these types of displays and are not limited 
to die specific manner of mating frame with display 
as described herein. 

It m\\ be appreciated, therefore, that one as- 
pect of the present invention provides an electrode 
panel of an electrophoretic display having a first 
plurality of conductors extending transversely to, 
insulated from and fcnming crossing points with a 
second plurality of conductors, each of at least one 
of said pluralities of conductors comprising a plu- 
rality of parallel, commonly connected conductor 
portiof^s. Another aspect of the present invention 
provides an electrophoretic display having a first 
plurality of conductors crossing a second plurality 
of conductors and a multiplex driving means in- 
cluding means to introduce a delay into drive sig- 
nals applied to some of the conductors in at least 
one of the pluralities of conductors. 



Claims 

1- Electrophoretic display panel apparatus 
comprising: 
5 a planar member; 

a first plurality of conductive lines deposited in a 
first direction on said planar member, each of said 
first plurality of conductive lines being disposed in 
parallel on said planar member: a second plurality 
10 of conductive lines disposed in a second direction 
on said planar member, said second direction be- 
ing transverse to said first direction, each of said 
second plurality of conductive lines spacially cross- 
ing each of said first plurality of conductive lines to 

15 form a plurality of intersections therebetween and 
each of said second plurality of conductive lines 
including a plurality of commonly connected, par- 
allel line segments extending in said second direc- 
tion to form a plurality of minor intersections with 

20 each of said firt plurality of conductive lines at each 
of said plurality of intersections; 
means for insulating each of said plurality of com- 
monly connected, parajlel line segments in each of 
said second plurality of conductive lines from each 

25 of said first plurality of conductive lines; and 

means overiying said planar member and said first 
and second plurality of conductive lines for estab- 
lishing a fluid tight panel, said means overlying 
creating a space above said planar member and 

30 said first and second plurality of conductive lines 
for maintaining an electrophoretic dispersion. 

2. An apparatus according to Claim 1 wherein 
said means for insulating underlies said parallel line 
segments in each of said second plurality of con- 

35 ductive lines and establishes troughs intermediate 
adjacent parallel line segments, said troughs acting 
as wells from which and to which electrophoretic 
particles may displace. 

3. An apparatus according to Claim 1 or 2 
40 additionally comprising means for applying poten- 
tial to each conductive line within said first and 
second pluralities of conductive lines. 

4. An apparatus according to any preceding 
claim additionally comprising contact pad means 

45 formed at an end portion of each conductive line 
within said first and second pluralities of conductive 
lines. 

5. An apparatus according to Claim 4 wherein 
said panel member is rectangular and exhibits first 

so second, third and fourth side portions and said 
contact pad means formed at end portions of each 
conductive line within said first plurality of conduc- 
tive lines are exposed from and proximate to said 
first and second side portions and said contact pad 

55 means formed at end portions of each conductive 
line within said second plurality of conductive lines 
are exposed from and proximate to said third and 
fourth side portions. 
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6. An apparatus according to Claim 5 wherein 
said first and second pluralities of conductive lines 
each contain odd and even number conductive 
lines and said contact pad means formed at said 
end portions of each odd number conductive line 
within said first plurality of conductive lines is ex- 
posed from and proximate to said first side portion; 
said contact pad means formed at said end por- 
tions of each even number conductive line within 
said first plurality of conductive lines is exposed 
from and proximate to said second side portion, 
said contact pad means formed at said end por- 
tions of each odd number conductive line within 
said second plurality of conductive lines is exposed 
from and proximate to said third side portion and 
said contact pad means formed at said end por- 
tions of each even number conductive line within 
said second plurality of conductive lines is exposed 
from and proximate to said fourth side portion. 

7. An apparatus according any of Claims 4 to 6 
additionally comprising means for selectively ap- 
plying potential to each conductive line within said' 
first and second pluralities of conductive lines, said 
means for selectively applying including means for 
establishing electrical contact to each of said con- 
tact pad means and means for selectively delaying 
potential applied to predetermined ones of said 
contact pad means to compensate for misalign- 
ment in established eiectricai contact to each of 
said contact means. 

8. An apparatus according to Claim 7 wherein 
said contact pad means for each conductive line 
within said first plurality of conductive lines are 
disposed in a pair of columns and said contact pad 
means for each conductive line within said second 
plurality of conductive lines are disposed in a pair 
of rows, said contact pad means within each pair of 
rows and columns being grouped according to an 
odd and even designation. 

9. An apparatus according to Claim 8 wherein 
said means for selectively delaying potential ap- 
plied to predetemnined ones of said contact pad 
means is independently operative in respect to 
each column and row within said pairs of columns 
and rows. 

10. An apparatus according to Claim 8 or 9 
wherein said means for selectively applying poten- 
tial acts when enabled to selectively apply potential 
In the for of One's and Zero*s to each contact pad 
means in one row of said pair and a potential level 
to one contact pad means in said pair of columns. 

11. Electrophoretic display panel apparatus 
comprising 

a first plurality of conductive lines deposited in 
parallel on a planar member; 
a second plurality of conductive lines disposed in 
parallel on said planar member in a direction trans- 
verse to said first plurality of conductive lines, said 



second plurality of conductive lines being insulated 
from said plurality if corxiuctive lines; 
means overlying said planar member and said first 
and second plurality of conductive lines for estab- 

5 lishtng a fluid tight panel, said means overiying 
creating a space above said planar member and 
said first and second plurality of conductive lines 
for maintaining an electrophoretic dispersion: and 
means for selectively applying write signals to said 

10 first and second plurality of conductive lines, said 
means for selectively applying including means for 
connecting said write signals to each of said first 
and second plurality of conductive lines, and 
means for selectively delaying write signals selec- 

75 tively applied to predetermined ones of said first 
and second plurality of conductive lines to com- 
pensate for misalignment in said means for con- 
necting. 

12. An apparatus according to Claim 11- 
20 wherein said means for selectively applying write 

signals acts to selectively apply write signals to 
selected ones of said first and second plurality of 
conductive lines at a predetermined clocking rate 
and said means for selectively delaying acts to 
25 selectively delay said write signals applied to pre- 
determined ones of said first and second plurality 
of conductive lines by a selectable number of de- 
lay intervals defined by said clocking rate. 

1 3. An apparatus according to Claim 1 2 
30 wherein said means for selectively delaying in- 
cludes a plurality of serial connected delay stages, 
each of said plurality of serial connected delay 
stages toeing configured to insert one delay interval 
in write signals selectively applied to said predeter- 

35 mined ones of said first and second plurality of 
conductive lines. 

14. An apparatus according to Claim 13 
wherein each of said delay stages includes switch 
means for selectively enabling the delay stage as- 

40 sociated therewith to cause said delay interval to 
be inserted in write signals selectively applied to 
said predetermined ones of said first and second 
plurality of conductive lines. 

15. An apparatus according to Claim 11 
45 wherein said first and second plurality of conduc- 
tive lines are each separately designated as odd 
and even conductive lines within said first and 
second plurality of conductive lines and said 
means for selectively applying write signals acts to 

so selectively apply write signals altematively to odd 
and even conductive lines within said second plu- 
rality of conductive lines, 

1 6. An apparatus according to Claim 1 5 
wherein said means for selectively delaying write 

55 signals includes at least a first delay circuit asso- 
ciated with said odd conductive lines and a second 
delay circuit associated with said even conductive 
lines. 
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1 7. An apparatus according to Ciaim 1 6 
wherein said first delay circuit is activated if mis- 
alignment occurs with respect to said even conduc- 
tive lines and said second delay circuit is activated 
(f misalignment occurs with respect to said odd 
conductive !ines. 

13. An apparatus according to any of Claims 
15 to 17 wMerein said means for selectively apply- 
ing write signals acts to selectively apply write 
signals to said odd and even conductive lines at a 
predetermined clocking rate and said means for 
selectively delaying acts to selectively delay said 
write signals selectively applied to said odd and 
even conductive lines by a selectable number of 
delay inter/als defined by said docking rate. 

19. An apparatus according to Claim 18 
^vherein said means for selectively delaying write 
signals includes at least a first delay circuit asso- 
ciated with said odd conductive lines and a second 
delay circuit associated with said even conductive 
iines. 

20. An apparatus according to Claim 19 
wherein each of said first and second delay circuits 
includes a plurality of serial connected delay 
stages, each of said plurality of serial connected 
delay stages being configured to insert one delay 
interval in write signals selectively applied to said 
conductive lines. 

21. An apparatus according to Claim 20 
wherein said first delay circuit is activated if mis- 
alignment occurs with respect to said even conduc- 
tive lines and said second delay circuit is activated 
if misalignment occurs with respect to said odd 
conductive lines. 

22. An apparatus according to any of Claims 
11 to 21 wherein each of said second plurality of 
conductive lines spaciaily cross each of said first 
plurality of conductive lines to form a plurality of 
intersections therebetween and each of said sec- 
ond plurality of conductive lines include a plurality 
of commonly connected, parallel line segments ex- 
tending in said second direction to form a plurality 
of minor intersections with each of said first plural- 
ity of conductive lines at each of said plurality of 
intersections. 

23. An apparatus according to Claim 22 
wherein said second plurality of conductive lines 
are insulated from said first plurality of conductive 
lines by means for insulating, said means for in- 
sulating underlying said parallel line segments in 
each of said second plurality of conductive lines 
and establishing troughs intermediate adjacent par- 
allel line segments, said troughs acting as wells 
from which and to which electrophoretic particles 
may displace. 
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24. An apparatus according to any of Claims 
11 to 23. additionally composing contact pad 
means formed at an end portion of each conduc- 
tive line within said first and second pluralities of 
conductive lines. 

25. An apparatus according to Claim 2 or 23, 
or any claim dependent on Claim 2 or 23 wherein 
said troughs are additionally established intermedi- 
ate adjacent ones of said second plurality of con- 
ductive lines. 

26. An apparatus according to any preceding 
claim wherein said planar member and said first 
plurality of conductive lines are substantially trans- 
parent. 

27. An apparatus according to any preceding 
claim wherein said means overlying is substantially 
transparent. 
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